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Abstract 
Background: Effective cooperation between physicians and managers is difficult to 
achieve but is an important factor in successfully implementing improvement 
initiatives in hospitals. Intergroup literature suggests that large differences between 
groups hinder effective cooperation. 
Purposes: Analyze the variation on culture,- stereotype,- and satisfaction scores, 
within groups of physicians and managers, to identify subgroups that can be focused 
on when effective cooperation with the other group is needed. 
Methodology: We used the GAHP-Questionnaire which assesses the size and content 
of differences on culture, stereotyping, and satisfaction within and between groups of 
physicians and managers. The GAHP-questionnaire was sent to all physicians and 
managers of 46 Dutch general hospitals. Unadjusted and adjusted linear mixed effect 
models were used to determine significant intragroup differences, related to the 
demographic characteristics age and gender. For physicians we also analyzed 
profession, influences of management participation, and type of medical staff 
organization. For managers we included the hierarchical position. 
Findings: The response included in the analyses consisted of 888 physicians (24%) 
and 280 managers (45%) from 37 hospitals. The Cronbach’s alphas were 0.70 to 0.79. 
Statistical analysis indicated many differences between the subgroups. Managers have 
a more homogeneous scoring pattern compared to physicians, though executive 
managers score the smallest gaps with physicians on relative power. For the 
physicians we see that the subgroups with characteristics female, medical, and 
physicians who participate in management more than 25% of their time, have the least 
differences with manager scores.  
Practice implications: This study shows that diversity within the groups of 
physicians and managers provides leads to identify members of subgroups, who differ 
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less from members of the other group. The results of our study could be used by 
hospital organizations to prevent staff-management conflicts and to create 
multidisciplinary teams that are more likely to cooperate effectively. 
Keywords: intergroup theory, cooperation, physicians, managers, hospital 
management, quality improvement.  
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Introduction 
Hospitals in Western countries are stimulated to improve quality of care and 
efficiency by the strengthened position of the patient and through the introduction of 
new financial structures that link quality performance with financial stimuli (for 
example pay for performance and managed care). One of the means to foster 
organizational performance is implementation of quality management. Literature 
emphasizes effective cooperation as one of the key factors in accomplishing this 
objective (Shortell, 2000, 2004, 2005; Taylor 2006; Roberts & Perryman, 2007; 
Klopper et al., 2011). Cooperation between physicians and managers is an important 
factor that influences the effectiveness of an organization, due to the decisive 
influence that these groups have in policy decisions on healthcare quality (FitzGerald, 
1994; Davies et al., 2003). Increasingly, improvement initiatives contain elements 
from “operations management” such as EFQM- and Baldridge models, disease 
management and process redesign. Physicians are easily estranged from these as they 
seldom explicitly refer to professional standards and often are seen as manager-
initiated (Maclaughlin & Kaluzny, 1990). Smalarz (2006) assumes that the culture of 
collegiality in a physician group might even create resistance to quality improvement 
initiatives. Apart from this, physicians feel that quality initiatives often focus on 
efficiency improvement instead of improvement of medical practices (Klopper et al., 
2009) and that the managerial values dominate physicians’ professional values 
(Edwards, 2003). On the other side, quality improvements initiated by physicians, 
such as protocols and guidelines (Klazinga, 1996), often lack involvement and 
support of managers. 
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Kaissi et al. (2005) conclude that the goal for physicians is to deliver best care for 
each individual patient. Managers, on the other hand, strive for a hospital organization 
which can provide continuity of care for all patients. Whereas physicians highly value 
their professional standards and autonomy, managers value hospital wide 
standardization and structures. The different views physicians and managers have on 
organizational and professional practices hinder the increasing need for effective 
cooperation between both groups and therewith hospital performance. Raelin (1991) 
and Golden et al. (2000) describe the complex relationship between both groups as a 
“professional clash”. Davies et al. (2003) point out that the views of physicians and 
managers differ depending on their role in the organization. They conclude that the 
divergence between both groups should be addressed to avoid difficulties in 
implementing modernizations.  
 
Given the described complex context, insight is needed into the content and size of 
the differences between physicians and managers. Schein (1996) conceptualizes 
organizational culture into three layers: basic assumptions, artifacts, and values and 
beliefs. The basic assumptions are mainly implicit and therefore not directly 
measurable. The artifacts are the distinguishable expressions of organizational culture. 
When you walk into a hospital, the different professional groups are immediately 
apparent. For example, physicians almost always wear their white coats and 
stethoscopes, some even during lunch or management meetings. This distinguishes 
them from all other groups in the hospital. Managers are less visible with regard to 
their appearances. They do, however, differ from physicians, for example in their use 
of language (management jargon) which is very often not understood by physicians 
(Klopper, 2011). Studying artifacts is mainly feasible in qualitative research. We 
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wanted to study the differences between physicians and managers quantitatively, 
aiming at perceptions of daily practices related to Schein’s third culture layer: values 
and beliefs. We refer to different perceptions, based on the described culture 
dissimilarities between physicians and managers (Klopper et al., 2010), as gaps. 
The complex cooperation, related to differences in professional cultures between 
physicians and managers, combined with the fact that both groups are working within 
the same organizational setting, can be seen as an intergroup conflict setting (Turner 
et al., 1987). In intergroup conflict settings, people tend to exaggerate differences 
between both groups, leading to stereotyping (Alexander et al., 2005a). When a group 
has stereotypical beliefs about another group, information is filtered towards the 
stereotypical image of the other group, leading to negative images, making it hard to 
cooperate with members from the other group. Members of different cultural groups 
tend to exaggerate the experienced differences and diminish similarities (Turner et al., 
1987) and different cultural groups tend to attribute characteristics to all individuals 
belonging to the other group (the outgroup). The larger the differences, the more 
difficult it will be to effectively cooperate (Klopper et al., 2010; Ross, 1997; Easen et 
al., 2000; Gershon et al., 2004; Taylor, 2006; Roberts & Perryman, 2007). As recent 
studies show a relationship between efficacy of cooperation between groups and 
performance the concepts of differing culture perceptions and intergroup conflict may 
be valuable in analyzing the underlying mechanisms of successful cooperation 
(Davies et al., 2003; Mohammed & Angell, 2004; Mycek, 2004; Robyn & Stone, 
2004). The organizational dynamics between physicians and managers and the 
influence on hospital performance of cultural differences involved in effective 
cooperation are depicted in a graphic (Figure 1, Klopper et al., 2011). 
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In this study we elaborate on the intragroup differences by measuring subgroup 
differences based on culture related perceptions, stereotyping, and satisfaction scores. 
We searched for members within the groups of physicians and managers, which show 
most resemblance with members of the other group.  
 
Hypotheses related to culture, intergroup stereotypes and satisfaction 
differences. 
Pettigrew and Tropp (2006) presented a meta-analytic test of intergroup contact 
theory with 713 independent samples from 515 studies. From this extensive review 
we learn that meaningful contact between two groups lessens stereotypical behavior 
(smaller stereotypical gaps) and therewith enhances cooperation. According to the 
Intergroup Similarity-Attraction hypothesis (Turner, 1982), cooperative intergroup 
relations can best be achieved when members of the groups experience similarity with 
outgroup members (Rokeach, 1980). The assumed mechanism in the similarity-
attraction hypothesis is that if an initiative is embraced by a member of the own 
group, this initiative is more likely to be accepted by the other group members 
(Turner, 1982). Earlier we described that culture related aspects, stereotyping, and 
satisfaction scores can be used to identify differences within (intragroup) and between 
(intergroup) the groups of managers and physicians (Klopper et al., 2009/2010).  
 
The extant healthcare literature has surprisingly few studies concerning the intragroup 
differences of physicians and managers. We hypothesize these differences into three 
types of characteristics: differences based on demographics, on types of activity, and 
on employment characteristics.   
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Demographic differences within the groups of physicians have been studied 
predominantly from a physician / patient point of view (Bertakis et al., 1995). In the 
literature we see differences within the groups of physicians and managers based on 
gender (Stockard et al., 1988; Roter et al., 2002; Van Vugt et al., 2007), and age 
(Morris & Sherman, 1981; Kalleberg & Loscocco, 1983) related to style of work, 
communication, and motivation. Data on employment with the hospital or association 
in the within hospital firm of physicians suggest that problems with cooperation and 
lack of social competence exist in both subgroups (Lens & Van der Wal, 1994).  
Executive and mid-line managers have a greater distance from the hospital work floor 
than front-line managers who work closely together with physicians. Literature 
suggests that especially mid-level managers experience difficulties in achieving their 
goals (Patrick, 2006). In terms of the activity based characteristics there is some 
literature already, showing that physicians who take op management tasks (Schneller, 
et al., 1997; Scholten & Van der Grinten, 2002; Malcolm, et al., 2003, Kruijthof, 
2005) become more involved in the hospital organization and develop better 
cooperation with managers.   
 
Hypothesis 1: There are differences on culture- and stereotyping scores within the 
groups of physicians and managers based on demographic characteristics.  
Hypothesis 2: physicians employed by or having their own within hospital firm, do 
not show significant intragroup differences. 
Hypothesis 3: front-line managers will score smaller differences with physicians than 
mid-line and executive managers. 
Hypothesis 4: Physicians who are not involved in organizational activities score 
significantly larger differences to managers than physicians with such involvement.  
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Methods 
The differences between physicians and managers were measured with the GAHP-
Questionnaire (Table 1). The GAHP-Questionnaire was validated in two studies in 
five Dutch hospitals (Klopper et al., 2009/2010). The reliability of the questionnaire 
was determined with the Cronbach’s alpha. Paired sample T-tests and ANOVA were 
used to determine significant differences between answers to the statements between 
physicians and managers. A p-value below 0.05 was considered to be statistically 
significant. The magnitude and direction of gaps were determined with descriptive 
statistics (mean, standard deviation and the lower and upper bound of the 95% 
confidence interval). The Cronbach’s alphas were above 0.70 (meaning a high 
consistency). We showed that the GAHP-Questionnaire is able to reveal culture gaps 
between physicians and managers in Dutch hospitals. The GAHP-Questionnaire is a 
survey instrument, comprising of three different approaches (Klopper et al., 
2009/2010): “culture gaps”, “stereotypical gaps”, and “satisfaction gaps”. Culture 
gaps were operationalised in 20 statements asking about the perception of daily 
practices each on a five-point Likert scale going from full agreement to total 
disagreement; respondents were asked to score for both the present and preferred 
situation (Klopper et al., 2010). The actual organizational reality, as perceived by 
members of both groups, is reflected in answers given on statements about the present 
situation. In the daily hospital reality physicians and managers have to negotiate and 
this determines the perceptions both groups have about the present situation; answers 
given to the statements in the preferred situation reflect the desired situation, (Berrio, 
2003) revealing the inherent cultures of physicians and managers. The larger the size 
of a culture gap, the larger the latent conflict between the two professional groups. If a 
culture gap in the preferred situation has a different content or is larger compared to 
the present situation, it could mean that physicians and managers would change their 
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practice or organization, when acting without the other party. In such a case there 
could be tension between members of the groups which can lead to a potentially 
stressful relationship. The second approach is based on the image theory (Alexander 
et al., 2005a/b; Klopper et al., 2009); the instrument measures stereotypical images 
between physicians and managers and consists of five questions on a 10 point scale 
going from “hardly any” to “extremely much”. Four questions concern the relative 
power on hospital policy and professional status of physicians and managers. The 
fifth question assesses the goal compatibility between both groups. The differences in 
scores on the questions about relative power, status and goal compatibility are further 
referred to as “stereotypical gaps”. The third approach contains three questions on a 
10-point scale assessing satisfaction with quality-of-care, cooperation, and the way 
innovations were implemented (further referred to as “satisfaction gaps”) (Klopper et 
al., 2010). 
  
Ten different gaps were derived from the three components of the GAHP-
Questionnaire: two from the culture gaps (present and preferred gap), five from the 
stereotypical images (power and status of physicians, power and status of managers, 
and goal incompatibility), and three from the satisfaction questions (quality, 
innovation, and cooperation). The gaps were calculated as the magnitude of the 
difference of all pairings of physicians and managers working within the same 
institution. For the two culture-gaps, the magnitudes of the differences between the 
two individuals were summed over the 20 culture gap questions. The association 
between the size of gaps and particular factors (physician and manager 
characteristics) were assessed using (mixed effect model) likelihood ratio tests. 
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Apart from the measurement of the ten gaps, we asked the respondents for 
demographic and other characteristics including gender, age, type of profession 
(surgical, medical, diagnostic), and hierarchical position of managers (executive, mid-
level or front-line). For physicians we added the degree of management participation 
and association with, or employed with the hospital.  
 
The associations between the ten gaps and the professional subgroups were 
determined using both unadjusted and adjusted linear mixed effects models. The 
unadjusted models consisted of either a solitary subgroup variable or pair of subgroup 
variates with their interaction. These models addressed the following two questions 
(1) which subgroups have the smallest gaps? and (2) Which pair of subgroups is most 
(dis)similar? A sensitivity analysis was performed by ensuring that any significant 
results were unaffected by the inclusion of the remaining individual characteristics as 
confounders (see Table 2). In these models two non-nested random intercepts were 
implemented using the physician and manager variates as random grouping variables. 
Due to the non-normality of the gap distributions, the analysis was on squareroot 
transformed gaps. Given the large number of multiple tests performed we report both 
the p-values and the false discovery rates (FDR) for associations with FDR values less 
than 0.3 (Strimmer, 2008). The intraclass correlations were calculated as the ratio of 
the within-individual and total variances. The within-individual variance is the sum of 
the variance estimates of the two random effects (physicians and managers) in the 
linear mixed effects models, which included personal characteristics (see Table 2) as 
fixed effects. Differences in the response rates, age (grouped as 35-44, 45-54, 55+) 
and gender between participating physicians and managers were tested using 
Cochran-Mantel-Haenszel tests stratified by institution. Associations between return 
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rates and the location and type of hospital were tested using logistic mixed effects 
models with hospital as the random grouping variate. QQ-plots were used to 
determine appropriate normality transformations for all questionnaire outcomes and 
associated gaps. All analyses were performed using R v2.9.2. 
Findings  
In 2007 there were 86 general hospitals in the Netherlands, of these 46 agreed to 
participate in our study, and in May 2007 a total of 3941 physicians and 680 managers 
received an invitation to complete the questionnaire on our website. The participating 
general hospitals were classified as small, medium, large, and teaching hospitals, and 
geographically spread over The Netherlands. At the end of the study period, October 
2007, there were responses from both physicians and managers from 37 hospitals. 
Responses were also received from an additional 9 hospitals, but they were excluded 
as there was not a response from at least one manager and one physician in these 
hospitals. The response rate for the 37 hospitals analyzed in this study for physicians 
was 24% (888/3701) and for managers 45% (280/616), p<0.0001. We performed non-
respondent analyses which indicated that the return rates for the two groups of 
professionals was not significantly associated with either location (physicians p=0.91; 
and managers p=0.07) or institute type (physicians p=0.57; and managers p=0.33). 
Table 2 provides an overview of the characteristics of the groups of physicians and 
managers. 
 
The majority of the participating professionals were male and between 45 and 54 
years of age. The representation of females in management was higher (35%) than in 
the physicians group (24%) (p=0.0002). In reverse, there was a lower representation 
of managers over 54 years (14%) than physicians over 54 years (22%) (p=0.002). 
56% of the participating physicians reported performing no managerial tasks, 19% 
spent up to 10% of their time on such tasks and 25% spent between 11% and 50%. 
Seven physicians reported spending more than 50% of their time on managerial tasks, 
however they still identified themselves as physicians.  
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 There are many intragroup differences within the groups of physicians and managers 
related to personal characteristics. Although there are subgroups which show smaller 
differences towards the other group, intergroup differences between physicians and 
managers are larger than the differences within both groups.  
 
Table 3a presents the estimates, standard deviations, p-values, and FDRs of the 
associations between the (squareroot transformed) within-institute gaps for the 
different levels of the professional subgroups. Table 3b present the pairs of 
professional subgroups when there was a statistically significant interaction between 
the subgroups. Both tables report results for FDRs less than 0.3. For clarity we only 
report the unadjusted results as the adjusted results were qualitatively similar in the 
multivariate models. The intraclass correlations for the ten gaps range from 0.4 to 0.7 
(see Table 4).  
Discussion and Conclusion 
Based on the results we could confirm the first hypothesis that there are differences 
within the groups of physicians and managers related to gender. Female physicians 
are most similar in their reported satisfaction with innovation, quality and cooperation 
levels with managers. We did not find strong differences among physicians and 
among managers based on age. In view of the large intergroup differences, it is not 
reasonable to expect that differences between physicians and managers will 
“automatically” cease over time with a younger generation. In our results we found 
that the scoring pattern of the medical group of physicians on the stereotypical gaps 
show the smallest differences with the scoring pattern of managers In addition we 
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found that in terms of goal setting, surgical physicians and mid-line managers score 
the largest gaps.  
For the characteristic of the physicians on employment with or being associated with 
the within hospital firm, hypotheses 2 is confirmed; physicians employed by or 
having their own within hospital firm, do not show significant intragroup differences. 
Executive managers are most similar to physicians in their perception of the power 
(influence) of managers, while front-line managers have the greatest difference. 
Executive managers have almost similar opinions on manager influence as female 
physicians, but greatly differ from male physicians. We therefore conclude that 
hypothesis 3 is not supported by our data. The significant differences found within the 
groups of managers points at a totally different mechanism that merits further study. 
Hypothesis 4 was confirmed by our results: the more time a physician spends doing 
managerial tasks, the more similar he/she is to managers in terms of the power 
(influence) of physicians and the preferred working conditions. Although we did not 
study whether this is because the physicians who participate in management have 
differing perceptions at the start or that their perceptions change when they participate 
in management, these results underline the positive effect of the efforts taken by 
hospitals to implement structures that involve physicians in management. Further 
research is required to investigate the most suitable candidates and the optimal 
balance between physicians’ medical and managerial tasks.  
 
There is a higher diversity in perceptions, stereotypical images and satisfaction scores 
among physicians than managers on the total group level; apart from the more 
homogeneous scoring pattern the latter are more outspoken (absolute scores) in their 
answering. Although physicians share their professional training background, the 
 14
heterogeneous scoring pattern points at differences in the daily practices and related 
values. For managers the converse may be true; they have a more homogeneous 
scoring pattern. Although they do not share a professional training, a reason might be 
that they are addressed by the hospital as a group, adhering to alike managerial 
organizational goals. From intergroup literature (Cunningham, 2006) we learn that 
cooperation is hardest when more homogeneous groups merge with more diverse 
groups. This might be one of the reasons for the complex cooperation between 
physicians and managers.  
 
We assumed large differences between physicians and managers in hospitals and, as a 
consequence, conflicting cultural values that may lead to non effective cooperation. 
The authors are aware of the fact that in practice there are many ways in which 
physicians and managers in hospitals work together successfully. Furthermore, it 
could be argued that some degree of friction (constructive friction) between the two 
groups is necessary to create a productive cooperation (Carsten et al., 2006). In line 
with an extensive body of literature, we studied the differences and not the similarities 
between both groups. We doubt whether taking a similarity focus would reveal useful 
insights to improve cooperation but cannot rule that out. 
A limitation for this study is that culture related research has to be executed on 
measurable expressions of culture (Schein, 1996; Sackmann, 2011), such as 
perspectives, behavior, values, rationalization, emotions, beliefs and opinions. In our 
study we selectively asked for perceptions of daily practices, perceived differences in 
power, status and goal compatibility and satisfaction with innovation, cooperation, 
and quality of care. Although we feel that our data sufficiently reflect gaps in culture 
and stereotyping, assessing aspects such as behavior and emotions could have offered 
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added value in view of leads to improve cooperation. This would rather ask for a 
multiple method approach such as adding direct observation or focus groups. 
A future line of research could also be to include other professional groups (nurses, 
paramedics, etc) who are essential for multidisciplinary clinical work and quality of 
care. Future research might also study whether effective cooperation can be 
influenced by an education program that either aims to lessen the perceptual 
differences or creates awareness about the effects differences might have on the 
relationship between members of subgroups that show large differences towards the 
other group. However those showing the largest differences might also have the least 
interest in this type of activity, so a reward such as accreditation points or financial 
bonus could help to lower this hurdle.  
 
The results and conclusions of this study are based on data gathered in Dutch 
hospitals. Although the particular socio-economic structure of the Netherlands may 
have possible influence on the way physicians and managers (co)operate, the 
underlying issues in health care (such as the need for more efficacy, safety, and 
quality of care) are relevant in all Western countries. Furthermore, literature describes 
the complex relationship between physicians and managers as a universal problem.  
Practice implications 
The diversity within both the groups of physicians and managers provides 
opportunities to identify members of subgroups who are more likely to share opinions 
on working conditions. We found support for the assumption that physicians who 
participate more than 25% of their time in management tasks show significantly 
smaller differences with managers than colleagues with lower participation levels. 
Within the group of physicians, female and medical specialists also show smaller 
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differences with managers. This can be used as an entrance point for initiatives to 
improve cooperation. Our results indicate several potential intergroup conflicts, for 
example the relatively large differences between surgical physicians and mid-line 
managers. Because of their positions in the core hospital processes, these potential 
conflict merits exploring efforts from intergroup theory aimed to lessen these 
differences, such as: create interdependent tasks and improve communication 
(Pettigrew & Tropp, 2006). Executive managers and female managers indicated the 
smallest differences, but on the whole, managers had fewer subgroups with distinctly 
different responses. From intergroup literature (Cunningham, 2006) we learn also that 
intergroup bias is highest when more homogeneous groups (managers) merge with 
more heterogeneous groups (physicians). Hospitals with such intra and between group 
perceptions should be aware of this, because it is likely to have a negative impact on 
effective cooperation.  
 
Our study provides insight in possible consequences of the composition of groups 
cooperating in hospitals, on the effectiveness of that group, and provides opportunities 
for policy makers to select participants for those groups in a more focused way. 
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Tables 
 
Table 1: Questions of the GAHP Questionnaire 
 
Culture gap 
In our hospital… 
There is a great deal of informal consultation. 
There is a close collegial relationship among the physicians. 
There is a strong sense of belonging to the group. 
We rely heavily on computer based information when seeing a patient. 
We have very good methods to assure that our physicians change their practices to 
include new technologies and research findings. 
We encourage internal reporting of patient care adverse events. 
There is an open discussion about clinical failures. 
We emphasize patient satisfaction. 
The business office and administration are considered to be a very important part of 
our hospital. 
We expect our administrators to obtain and provide us with information that helps us 
improve the cost effectiveness of our patient care. 
There is widespread agreement about most moral/ethical issues. 
A rapid change occurs in clinical practice among our physicians when studies indicate 
that we can improve quality/reduce costs. 
When purchasing medical equipment, financial considerations are an important factor. 
We only hire an extra physician if he/she is cost effective. 
Our compensation plan rewards physicians who work hard for our hospital. 
There is a high degree of trust in the decisions made by the board of directors. 
Innovations by our physicians are highly publicized. 
Our policy plans always mention innovative healthcare items. 
There is a feeling that physicians are autonomous but practice in the same 
organization for support services. 
The professional autonomy of physicians is an important condition for the quality of 
healthcare. 
 
Stereotypical gap 
What is the level of power physicians have on hospital policy? 
What is the level of power hospital managers have on hospital policy? 
What is the level of professional status of physicians? 
What is the level of professional status of hospital managers? 
To what extent align professional goals of physicians and hospital managers? 
 
Satisfaction gap 
How satisfied are you with the quality of healthcare in this hospital? 
How satisfied are you with the cooperation between physicians and hospital 
managers? 
How satisfied are you with the implementation of quality improvements in your 
hospital? 
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Table 2: Characteristics within the groups of physicians and managers 
 
  Manager Physician Total 
  N = 280 N = 888 N = 1168 
Age  
 <44 96 (34%) 320 (36%) 416 (36%) 
 45-54 144 (51%) 373 (42%) 517 (44%) 
 55+ 40 (14%) 195 (22%) 235 (20%) 
Gender  
 female 99 (35%) 213 (24%) 312 (27%) 
 male 181 (65%) 675 (76%) 856 (73%) 
Specialism  
 medical  326 (37%) 326 (28%) 
 diagnostic  163 (18%) 163 (14%) 
 surgical  298 (34%) 298 (26%) 
 other  101 (11%) 101 (9%) 
Manager Type  
 Front-line 91 (32%)  91 (8%) 
 Mid-level 122 (44%)  122 (10%) 
 Executive 61 (22%)  61 (5%) 
 Other 6 (2%)  6 (<1%) 
Employment  
 
own within-
hospital firm  544 (61%) 544 (47%) 
 
employed by 
hospital 280 (100%) 260 (29%) 260 (22%) 
 
within 
hospital firm  75 (8%) 75 (6%) 
 other  9 (1%) 9 (<1%) 
Management Tasks  
 0%  500 (56%) 500 (43%) 
 0-10%  165 (19%) 165 (14%) 
 >10% 280 (100%) 223 (25%) 503 (43%) 
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Table 3: The estimates, p-values, and FDRs of the associations between the 
(squareroot transformed) within-institute gaps and (a) the professional subgroups (b) 
pairs of professional subgroups. We report associations whose FDRs are less than 0.3 
for the unadjusted model  
 
Table 3a 
  Unadjusted 
 Gap std err p-value FDR 
Culture gap –
preferred
Management 
tasks (phy)     
0% 4.11 0.0259 <0.0001 0.01 
0-10% 4.04 0.0375   
>10% 3.96 0.0332   
Power 
physicians
Management 
tasks (phy)     
0% 1.22 0.0297 0.0001 0.012 
0-10% 1.19 0.0439   
>10% 1.05 0.0387   
Power 
physicians
Specialization 
(phy)     
medical 1.09 0.0338 0.001 0.042 
diagnostic 1.17 0.0444   
Surgical 1.25 0.0349   
Other 1.17 0.0542   
Power 
managers Type (man)     
Front-line 1.18 0.0414 0.002 0.066 
Mid-level 1.08 0.0366   
Executive 0.957 0.0494   
Satisfaction
Management 
tasks (phy)     
0% 1.02 0.0244 0.02 0.2 
0-10% 0.925 0.0374   
>10% 0.944 0.0326   
Satisfaction Type (man)     
Front-line 1.04 0.03 0.02 0.21 
Mid-level 0.943 0.0263   
Executive 0.982 0.0337   
Culture gap - 
present
Management 
tasks (phy)     
0% 4.47 0.0265 0.03 0.22 
0-10% 4.4 0.0363   
>10% 4.39 0.0325   
Goals Type (man)     
Front-line 1.08 0.0306 0.03 0.23 
Mid-level 1.06 0.0269   
Executive 1.17 0.035   
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Table 3b 
  pvalue FDR 
Power (man) Gender (Phy) Type (Man) 0.001 0.043 
Goals Specialization (Phy) Type (Man) 0.001 0.047 
Satisfaction Gender (Phy) Gender (Man) 0.003 0.074 
Culture gap – present Type (Phy) Age (Man) 0.01 0.13 
Culture gap – present Specialization (Phy) Age (Man) 0.01 0.15 
Quality Specialization (Phy) Age (Man) 0.01 0.15 
Status (man) Gender (Phy) Gender (Man) 0.01 0.18 
Satisfaction Type (Phy) Age (Man) 0.02 0.19 
Innovation Specialization (Phy) Type (Man) 0.02 0.2 
Culture gap – present Age (Phy) Age (Man) 0.02 0.21 
Goals Management tasks (Phy) Type (Man) 0.03 0.22 
Power (man) Specialization (Phy) Gender (Man) 0.03 0.23 
Innovation Management tasks (Phy) Gender (Man) 0.03 0.23 
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Table 4: Intraclass correlations for the ten gaps 
 
Variance Estimate  
Gap Physician Manager Residual ICC
Quality 0.09 0.06 0.2 0.43
Innovation 0.15 0.04 0.25 0.44
Satisfaction 0.15 0.04 0.23 0.46
Power Physicians 0.23 0.08 0.12 0.72
Power Managers 0.12 0.12 0.15 0.62
Status Physicians 0.12 0.06 0.2 0.47
Status Managers 0.12 0.05 0.24 0.41
Goals 0.13 0.05 0.24 0.43
Present Gap 0.12 0.09 0.14 0.6 
Preferred Gap 0.15 0.07 0.14 0.61
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Figure 1: Influence of the cooperation between physicians and managers on hospital 
performance (Klopper et al., 2011) 
H
os
pi
ta
l p
er
fo
rm
an
ce
Culture gap
H
ospital perform
ance
Effective co-operation
Non-effective
co-operation
Non-effective
co-operation
Effective co-operation
P
H
Y
S
I
C
I
A
N
S
M
A
N
A
G
E
R
S
  
 23
Box 1: Description of the Dutch hospital system 
General hospitals in the Netherlands are non-profit foundations. It is only recently 
that market elements have been introduced, such as free negotiations on the price of 
20% of the volume of hospital care and facilitating new market entries. The majority 
of physicians is not employed by the hospital, but is associated with a hospital 
(usually one) and the physicians are partners in their own within-hospital firm. In the 
within-hospital firms the accumulated fees are divided. Physicians usually perform all 
their activities within the hospital, charge the fees directly or through the hospital and 
depend on hospital policies for the allocation of staff (for example secretaries and 
nurses) and equipment. Physicians are organized in a “medical staff”, and they elect 
a board which has to be consulted on important organizational and medical issues by 
the executive hospital board. 
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